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4-component method 
DAYSIM 

rtcontrib / rcontrib 
3-phase method 
4-phase method 
5-phase method 
6-phase method 

… 
n-phase method?

DIVA-for-Rhino 
OpenStudio 

IESve 
SPOT 

DALEC 
Groundhog 
LightStanza 
Honeybee 

LiVi for Blender 
IDA ICE 

TypeDLT for TRNSYS 
… 

more to come!

3DStudioMax 
EDSL TAS 
EvalDRC 

… 
what next?



Is there a common framework to perform CBDM?
No



EnergyPlus In-house visualiser

Statistical check

No check
Meteonorm

Mathematica

1 hour time step

30 min time step

Perez

CIE Skies

CIE & Perez

CIE, Perez & Utah

Reinhart MF:2

Reinhart MF:4

Tregenza & MF:4

Tregenza

Rad-map division

Rhino

SketchUp

Cinema4D

Blender

Various spacings

1-1.5 m spacing

0.25-1 m spacing

6WDQGDUG�UHÁHFWDQFHV

Real values

Mirror surfaces

No BIM / No energy

No BIM / Some energy

Some BIM / Some energy

Geometry for CFS

BSDF

No CFS yet

User behaviour for DGP

No user behaviour

Custom behaviour

2PM

rtrace

DAYSIM

rtrace & 2PM

Rad-map

3PM

Customised parameters

CBDM metrics for LEED

CBDM metrics for EFA

No CBDM metrics

Yes CBDM metrics

Paraview

OpenDX

Grasshopper

MayaVi

Radiance

None

DGP analysis

Disability glare only

No visual discomfort

2IÀFHV

Industry

Education

Commercial

Airport terminal

Museum

Climate Data Sky Modelling Building Modelling Simulation Metrics & Visualisation

Unstructured interviews 
12 Designers working at Arup
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p. 1 
Welcome!

p. 2 
General 

information

p. 3 
Weather 

Data

p. 4 
Model 

geometry
p. 5 

Simulation

p. 6 
CBDM 
metrics

p. 7 
Additional 
comments

p. 8 
Thank you!

1. What is your main role? 
2. When did you start using CBDM for your projects? 
3. Which is the latest project where you used CBDM? 
!
4. Where do you source the weather data? 
5. What time step do you use? 
!
6. Which modelling software do you use? 
7. How do you model complex fenestration systems? 
!
8. Which software/technique do you use to run annual daylight simulations? 
9. Do you consider the user behaviour in your model? 
10. Do you perform other types of simulations together with daylighting? 
!
11. Which CBDM metrics do you use in your projects? 
12. Do you calculate CBDM metrics to comply with a specific standard, 

guideline or certification? If yes, which one? 
13. How do you visualise your annual results? 
!
14. Further comments

p. 3 
Weather 

Data

p. 4 
Model 

geometry
p. 5 

Simulation

p. 6 
CBDM 
metrics

p. 7 
Additional 
comments

p. 8 
Thank you!



Twitter

LinkedIn

CIBSE 
Daylight 

Group
Radiance 
mailing list

SimBuild 
mailing 
list



73 responses 
- 1 null 

- 1 invalid 
= 

71 ‘workflows’



CBDM WRUNˊows
1. Main role alpha » size »
Researcher Lightin… Architect Environmental Eng Other

2. Starting year alpha » size »
1… 2001-2010 2011-2013 2014-2016 n/a …

3. Latest project alpha » « size
…CommercialEducational2Iˉce …Other Pr…

4. Weather data source alpha » « size
…EPW EPW,Mete… EPW,Mete…EPW,Measur… …Met… …EPW,CIBS… … … …O… … …

5. Time step alpha » « size
Shorter than 1 hour1 hr 1 hr,Sho… … … …

6. Modelling software alpha » « size
SketchUp Ope… …S… …Rhino … … … …Ecotect … … … … …IESve … … … … … … … … …

7. Complex Fenestration Systems alpha » « size
O…I have never done it Using BSDF fro…Geometry only Using B… …U…Usi… …Using BSDF I … U… …

8. Simulation software alpha » « size
… …Cl… Cl…DAYSIM,3-p… Classic Radi… Clas… … …Cl… … … … …DAYSIM Cl… 3-…2-phase method …Cl… … … … … …Cl… … …

9. User behaviour alpha » « size
No Yes

10. Other building analyses alpha » « size
NoThermal analysis Thermal an… The…Electric… Thermal… The… …Thermal analy… Ther… The… … … … … …

11. CBDM metrics alpha » « size
DA,UDI,… …DA,UDI,DGP DA,UDI,sDA,… DA,… U…DA,UDI …U… D… …U… …DA … … … … … … … … …D… …U… …D… … …

12. CBDM for compliance alpha » « size
EFA PSBP (U…No LEED v4 Other … …LEE… …B…

13. Visualisation alpha » « size
Other Onl…Excel …Simulation GUI Sim… … …Simulation GUI,Excel … … …E… … …Sim… … … … …
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+ 1 Swiss, 1 Portuguese and 1 Swedish 
standard climate data
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DesignBuilder
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DAYSIM: 
+ 4 Honeybee 
+ 2 Sefaira 
+ 1 Ecotect 
+ 1 SpeedSim-for-DIVA 
!
2-phase method: 
+ 1 Groundhog 
!
3-phase method: 
+ 2 SPOT 
+ 1 LightStanza 
!
+ 1 4-component method 
!
+ 2 DIALux 
+ 2 EnergyPlus 
+ 1 TRACE 
+ 1 IDA ICE
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DAYSIM: 
+ 4 Honeybee 
+ 2 Sefaira 
+ 1 Ecotect 
+ 1 SpeedSim-for-DIVA 
!
2-phase method: 
+ 1 Groundhog 
!
3-phase method: 
+ 2 SPOT 
+ 1 LightStanza 
!
+ 1 4-component method 
!
+ 2 DIALux 
+ 2 EnergyPlus 
+ 1 TRACE 
+ 1 IDA ICE
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+ 5

+ 2 R 
+ 2 Ecotect (for visualisation only) 
+ 1 IDL 
+ 1 Gnuplot 
+ 1 MathCAD 
+ 1 DataGraph 
+ 1 Kaleidagraph 
+ 1 Surfer 
+ 1 Photoshop



Comments!



“Some movement to standardisation would be beneficial.” 
!

“CBDM is not publicised enough in terms of its benefit to 
building performance. […]” 

!
“More BSDF inputs would be beneficial to capture technologies 

within CBDM assessments.” 
!

“CBDM has a great future but variations in analysis strategy 
cause confusion and lack of traction and confidence to industry 

uptake. […]”



“Some authors of IES LM 83 are coincidentally 
developers of new software for analysis of CBDM metrics. 

This seems like a conflict of interest.”



“Additional guidance on interpreting metrics is desirable 
[…] especially in the context of subtly different definition of 

the same metrics by different authorities. […]” 
!

“Additional research linking 'as built' buildings/spaces that 
can be considered ‘well lit’ by natural light with their 
equivalent CBDM metric results would go a long way in 

assisting designers in interpreting CBDM results to achieve 
better designs.”



“I personally think using the term Climate-Based Daylight 
modeling for annual modeling is misleading. You can […] run a 

‘climate-based analysis’ for a single point in time. The sooner we 
stop using the wrong term for annual daylight analysis the 

better.”



EPW

1 hr LEEDv4
DAYSIM

UDI.. DA.. 
mmm…



Thank you!

Eleonora Brembilla 
E.Brembilla@lboro.ac.uk 
Twitter: @EleBrembilla

(And thanks to Francesco Anselmo, Greg Ward and John Mardaljevic for the help)


